Introduction: The present overview discusses ten papers dealing with four research topics using self-reported work environment in the Danish Work Environment Cohort Study (DWECS) linked with register data on long-term sickness absence (LTSA) in the Danish Register for Evaluation of Marginalisation (DREAM). Research topics: Research relied on selfreported data among 3000-5000 employees linked with registered LTSA data. Analyses were performed with Cox regression models. Risk groups: Kindergarten teachers and daycare workers were at high risk for LTSA. Risk factors: Mainly physical exposures but also psychosocial factors were risk factors for LTSA. Attributable fractions: A quarter of LTSA spells could be attributed to the physical work environment. Most of the association between social class and LTSA was explained by physical work environment and smoking. Mechanisms: Depressive symptoms, severe pain in hands, and low back and pain intensity were risk factors for LTSA. Only in work sites with traditional leadership did health problems predict LTSA. Conclusion: The linking of DWECS with DREAM has made it possible to estimate the importance of work environment factors for LTSA. Future research should deal with possible risk factors such as health problems and organisational factors.
Introduction

Presentation
The present overview discusses ten papers on work environment as a possible risk factor for long-term sickness absence (LTSA) linking selfreported cross-sectional data with prospective register data [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Self-reported cross-sectional data were extracted from the Danish Work Environment Cohort Study (DWECS) at the National Research Centre of the Working Environment [11, 12] . Prospective register data were extracted from the Danish Register for Evaluation of Marginalisation (DREAM) at the National Labour Market Authority [13] .
Reasoning
The evaluation of risk factors for LTSA has been of importance for two reasons. From a labour market point of view it has been of interest to increase the supply of labour in the recent global economic boom period 1993-2008 [14] . From a public health point of view, LTSA is an indicator of disease and poor wellbeing and a possible risk factor for social exclusion.
Research in LTSA has been possible due to the establishment of the DWECS survey and DREAM register. The DWECS is an open cohort (panel) study initiated in 1990 consisting of a cohort (panel) of 9700 randomly selected people. Self-reported data Correspondence: Hermann Burr, PhD, Centre of Maritime Health and Safety, University of Southern Denmark, Niels Bohrs Vej 9, DK-6700 Esbjerg, Denmark. E-mail: Hermann.M.Burr@gmail.com (Accepted 28 January 2011) on a variety of occupational exposures were obtained using interviews. Each 5 years the cohort is supplemented with young people and immigrants and interviewed. The study contains presently four representative cross-sections (1990, 1995, 2000, 2005) of at least 5000 employees. The DREAM register was developed in 1991 by the National Labour Market Authority at the Danish Ministry of Labour (now: Ministry of Employment). DREAM is a linkage of administrative registers from various sources ( Figure 1 ) [13] . This register contains weekly information on social transfer payments for all residents of Denmark, including sickness absence benefits (since 1996). Employers have the right to receive sickness compensation benefits from the municipalities for an employee experiencing sickness absence for a given minimum period (up to 2007,413 days; 2007-2008,414 days; since 2008, 421 days), given he or she: (a) has been working at least 120 hours in 13 successive weeks prior to their sickness absence; (b) works as an apprentice; or (c) is member of an unemployment fund [15] . Special arrangements for short-term sickness spells apply for certain groups, e.g. people with chronic diseases.
Research topics
Within the research field of LTSA at the National Research Centre for the Working Environment, a number of research topics emerged:
(a) Groups at risk for LTSA [1] (b) Risk factors for LTSA [2] [3] [4] [5] (c) Fractions of LTSA attributable to work environment and lifestyle [6,7] (d) Mechanisms behind the possible association between work environment and LTSA [4, [8] [9] [10] .
These topics will be described below.
(a) Groups at risk for LTSA
One review has reported that women, elderly workers, and workers from lower social classes had higher risk of LTSA [16] . Age, gender, and socioeconomic position predict LTSA independently of each other and a range of specific risk factors [16] .
Materials and methods
Population: There were 8070 respondents in DWECS year 2000 aged 18-69 years (response rate 75%), of which 5636 were employees. Of the employees, 5340 people had no sickness absence in 2 months prior to interview and had sufficient information on the necessary variables [1] .
Variables: DREAM: LTSA spells ( Figure 1 ) of at least 8 weeks.
Methods: Analyses of sickness absence were performed with Cox-regression models. An event was defined as an LTSA spell in a subsequent period of 18 months. Time to an event was censored if the person died, emigrated, or retired ( Figure 1 ).
Results
The incidence of LTSA was higher among women, elderly workers, and people with low education [1] . High-risk occupations were kindergarten teachers, day-and healthcare workers, janitors, and food preparation workers. A social gradient was found: unskilled workers had the highest risk, professionals and managers the lowest [1] .
Discussion
The high incidence of LTSA among women, the elderly and in low social classes was in line with other findings of morbidity in Denmark.
(b) Risk factors for LTSA
A review found limited evidence for physical work environment (i.e. body postures, heavy lifting or pushing/pulling, and repetitive work) as possible risk factors for sick leave [16] . Regarding psychosocial work environment, the review found moderate scientific evidence for low influence being associated with sickness absence. Regarding demands, e.g. work pace and amount of work and support from colleagues or supervisors, results were conflicting. Few studies have looked at other dimensions.
In general, little was known if risk factors for shortterm sickness absence were the same as for LTSA [17] . Also, few studies of risk factors for LTSA were longitudinal [16] .
Materials and methods
In two studies on risk factors for LTSA [2, 3] , population and methods were the same as in the paper on groups at risk mentioned above [1] . In one study on organisational factors [4] , information on the work-site level (interviews with human resource management representatives) was linked with employees in DWECS 1995 and an early version of DREAM. Work sites with 45 employees were contacted (response rate 63%) covering 3318 employees.
Variables: In the DREAM register, LTSA spells ( Figure 1 ) were of at least 8 weeks [2, 3] or at least 10 weeks [4] . DWECS: Physical work environment was measured with five scales. Three scales measured demanding work postures, e.g. bending or twisting of the neck or back [17] . Two scales measured physical workload, e.g. lifting or carrying loads [2] . Psychosocial work environment factors were measured with 13 scales, e.g. role conflicts [18] , quantitative demands [19] , emotional demands [19] , demands of hiding emotions [19] , social support [19] , quality of leadership [19] , rewards [20] , and meaning of work [19] .
Work site study: In the work site study [4] , leadership style was a scale consisting of questions on decisionmaking (centralised vs. distributed) and degree of organisational and employee development. Leadership style was characterised as traditional if decision-making was centralised and the degree of organisational or employee development was low.
Results
Physical exposures (extreme bending or twisting of the neck or back, working mainly standing or squatting, lifting or carrying loads, and pushing or pulling loads) increased the risk for LTSA [2] . The psychosocial exposures role conflict, low reward, and poor quality of leadership increased the risk among female employees. High emotional demands and demands for hiding emotions predicted LTSA among males [3] . In the work site study [4] , National Population Register a Mortality (1) Emigrated/Age pensioning (4) 
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Sickness absence benefit (2) Maternity leave benefit (3) Flex benefit compensation (7) Disability pension (8) traditional leadership styles (e.g. centralised decision making) predicted LTSA.
In a study of lifestyle factors, smoking predicted LTSA [5] , but body mass index and spare time physical activity did not predict LTSA.
Discussion
The finding that physical work conditions were stronger predictors than psychosocial conditions reported by individual employees is new in relation to the review mentioned earlier [16] , but in line with another Danish study also using DREAM data [21] . A study with total number of sickness days as an outcome found that the risk factors were the same in both Denmark and Sweden [22] .
The finding that emotional demands were associated with subsequent LTSA is also new. Most studies of psychosocial risk factors do not measure dimensions such as emotional demands because they are not part of the very popular job strain model [23] .
The finding that psychosocial conditions [4] predict sickness absence strongly when measured on a work place level, is supported by two other Danish multi-level studies [24, 25] . These findings are new, because no other studies, to our knowledge, have linked work place level data with LTSA data.
(c) Fractions of LTSA attributable to work environment and lifestyle
To our knowledge, little was known regarding the relative importance of the work environment and lifestyle factors [16] , e.g. smoking.
Material and methods
Regarding population, see ''Groups at risk for LTSA'' and regarding variables, see ''Risk factors for LTSA'', above.
Methods: Using information on the distribution of the risk factors found and the relative risks, the fraction of LTSA cases which could have been prevented, if people in the population were unexposed, was calculated [6] .
Results
Among males, it was found that 23% and 28% of LTSA spells were attributable to awkward working positions (e.g. working mainly standing)and heavy work (e.g. carrying loads) respectively [6] . Among females, 27% of long-term sickness absence was attributable to bending or twisting of the neck or back. In contrast, among males 17% of LTSA spells were attributable to smoking and among women the attributable fraction was 26% [6] .
Another analysis showed that the social gradient in LTSA attenuated substantially when physical work environment and smoking was added in the model [7] : the former attenuated the social gradient to a slightly higher degree than the latter.
Discussion
The findings among Danish employees indicate that work environment and lifestyle factors seem to play an equally important role for LTSA [6] and that they seem to explain social inequality in LTSA [8] . If this also applies to other countries is not known. It should be stressed that a calculation of attributable fractions assumes that there is a causal relationship between the risk factors found and the dependent variable.
(d) Mechanisms behind the possible association between work environment and LTSA
It has been assumed that a possible relation between adverse work conditions and subsequent sickness absence -at least partly -is explained by symptoms or diseases such as body pain or poor mental health [16] . Among people with symptoms or diseases, coping and beliefs such as fear-avoidance beliefs -i.e. fear of pain and subsequent excessive avoidance of physical activity -are important for the risk for sickness absence [26] .
Material and methods
The population in the depressive symptoms study [8, 9] and the method in all three studies discussed below [4, [8] [9] [10] is described in the study of groups at risk for LTSA [1] . A study of organisational factors linked individual interview data [1] with work-site level interviews [4] . And one study of people with pain was restricted to employees with severe musculoskeletal pain (neck-shoulder, n ¼ 848: low-back, n ¼ 676) from the 2005 round of DWECS [10] .
Results
Depressive symptoms [8] and severe pain in hands and lower back [9] were risk factors for LTSA. Only among white collar workers, severe pain in neck and shoulders predicted LTSA [9] . Among employees with severe neck-shoulder or low-back pain, the main significant risk factors for LTSA were pain intensity and heavy physical work [10] . People with poor mental health, chronic bronchitis, or musculoskeletal complaints had only a higher risk for LTSA or disability pensioning when their employer practised a traditional leadership style characterised by e.g. centralised decision-making [4] .
Discussion
Based on the findings above, three issues would be of interest to investigate further. First, what is the relative importance of poor mental health and muscoloskeletal symptoms for LTSA? Second, what is the role of coping with pain specifically and with disease in general as possible risk factors for LTSA? Third, can interaction between health and leadership style as risk factor for LTSA [4] be replicated in other populations and countries?
Conclusion
The DWECS/DREAM papers illustrate the research potentials of merging survey data with registers. Apart from the existence of a unique personal identification number, such research depends heavily on a number of factors. These factors include the willingness of the population to participate in surveys, acknowledgement of the survey method by the scientific community, and access to documented register data. None of these factors can be taken for granted.
The advantages of the DWECS/DREAM studies were that they: (a) contained universally covering register data on sickness absence benefits [13, 15] ; (b) relied on a representative population; and (c) covered information on a range of occupational exposures and covariates. Regarding point (a), it should be stressed that the right of employees to receive long-term sickness absence benefits is not dependent on membership of an insurance scheme; thus the register data were not biased.
The disadvantages of these studies are that: (a) sickness absence benefit information in the DREAM register is coarse; and (b) exposure information was based on self-report [27] . Regarding point (a), DREAM has only weekly information on sickness absence and does not distinguish between long and short-term sickness absence benefits. For example, people with chronic diseases can get compensation for sickness absence spells being as short as just 1 day. In DREAM, such short spells occur as 1 week of absence. Currently, National Research Centre for the Working Environment develops a Register for Sickness absence and Social transfer benefits (RSS), which includes DREAM data and detailed sickness absence case processing data from the municipalities of Denmark compiled by the National Labour Market Authority. RSS is a research register and allows for exact distinctions between different types of sickness absence.
In order to further improve sickness absence research, there is a need for linking individual data on work environment with data on an organisational level [28] , e.g. work site level [4] , in order to understand the possible effect of management styles. On the individual level, data on coping with symptoms and diseases should also be analysed, in order to understand how poor work environment conditions might lead to sickness absence. 
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